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Abstract 
A buying trolley is an important device for purchasing in supermarkets or grocery shops. 
There are also buying trolley safety problems such sliding down from an escalator. Our 
cause is to develop an automated moving trolley with a clever buying device to solve those 
troubles. This paper represents the software program and hardware design of the automatic 
transferring trolley. The end result of the testing at the used sensors like ultrasonic sensors, 
IR sensors are offered. 
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INTRODUCTION  
The reason of this project is to implement 
an automated buying cart that offers 
fantastic convenience and efficiency to 
customers, which eliminates human labour 
to push heavy loaded carts. Our objective 
consists of avoiding collisions with 
barriers and detecting reachable routes and 
informing customers while the cart is 
blocked. To obtain these dreams, we 
designed every module based on our desire 
of microcontroller, Arduino, since it has a 
consumer pleasant working platform and 
good enough processing speed that 
satisfies the need of our project. Our 
project is able to move automatically 
under the drive of two 12V DC motors, 
whose voltage input is controlled by 
Arduino to adjust moving speed. Three 
PIR sensors are embedded in front, left 
and right of the cart, detecting which path 
is accessible and alarming the customers 
when obstacles found in its range. Our 
main microcontroller, Arduino, works as 
the information transfer and processing 
centre.   
 
 
Fig.1: Block diagram of Automatic moving 
system 
 
Literature Review 
Shopping trolley is likewise referred to as 
buying cart which is sort of a carriage or 
basket that can be utilized by customers to 
transport their bought product interior 
grocery shops or supermarkets. The 
shopping trolley is a cart furnished by 
supermarkets. In united stated, 
supermarket workers will go back the 
trolley to the garage location after 
customers leave the carts inside the car 
parking zone. In ecu and Canada, the 
grocery store plays a coin locks device on 
the shopping carts in order to inspire the 
clients to go back the carts themselves 
after use. in addition, the design of buying 
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trolley become worried. this is due to the 
fact poor designed buying trolley can 
purpose capacity musculoskeletal 
accidents from manually pushing or 
pulling heavy masses. A marketplace 
survey changed into performed where the 
outcomes shown that maximum of the 
users expected the shopping trolley to 
function energy saving, pulling and 
pushing motion and adjustable top. 
Healthy and protection of customers are 
prioritised when they're shopping in the 
supermarkets. Furthermore, clients 
specifically mother and father cannot 
experience at some point of buying. that is 
due to the fact dad and mom have to take 
care of children whilst shopping. In latest 
years, we've got seen the advent of several 
technological answers for hypermarket 
assistance. it is going to be a exquisite 
improvement on the prevailing system if 
the era of IR, RFID’s are applied [11]. 
buying trolley is a comfort and necessary 
tool for clients who're purchasing in a 
grocery store. They are able to positioned 
lots of factors inner without wearing 
themselves however simply should push 
the buying trolley. However, there is a 
problem faced by means of retailers or 
supervisor of the supermarket nowadays. 
Furthermore, clients specifically parents 
can't enjoy all through shopping. This is 
because parents have to take care of 
children even as shopping. A line 
following trolley is a form of cart that is 
designed to follow a predetermined line or 
course. Infra-crimson (IR) line sensor 
ready with IR transmitter and receiver to 
trace black line with white floor or vice 
versa at the ground. The sensor output will 
be fed to the microcontroller and as a 
consequence the microcontroller can 
provide a appropriate command to motor 
motive force if you want to permit motor 
transferring according to the command 
given. The microcontroller could be 
programmed to make the robot move in 
any route primarily based on the output of 
line sensor [12]. 
the writer [8] has carried out and idea for 
tracing dynamic objects with lengthy 
stages passive UHF RFID. The UHF RFID 
is outfitted in a cellular robotic and that is 
set to move around the area. This robot 
will sense the gadgets that are to be had at 
the gap of 7m-10m. in this they use 
particle filter out that reads the objects that 
far away from the reader distance, 
therefore this paper gives a way for 
tracking the objects which are round in an 
area. on this paper author [9] has supplied 
the information for the collision when 
more than one tags are interfaced. The set 
of rules described here is  
1) Anticollision algorithm primarily based 
on Binary Tree. It methods without using 
memory and it's based on bit prefix. If the 
prefix serial variety fits the question tag it 
transmits the serial range as a response to 
the command. 
 2) The anti-collision set of rules primarily 
based on ALOHA.[8] [9] Describes that 
the usage of of multiple tags will result in 
collided as a result to triumph over that an 
anti-collision set of rules has been derived. 
 
HARDWARE DESCRIPTION 
Power Supply 
The AC supply is applied to 12V step 
down transformer. The transformer output 
is 12V AC which is reformed using a 
diode bridge.  
 
Fig.2: 12V Power Supply 
 
Transceivers 
One RF transceiver is connected to 
Arduino, which works as transmitter to 
send out statistics amassed from sensors. 
the other transceiver is accumulated by 
using a separate Atmega328, the 
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processing unit of Arduino, to receive 
signals and decide whether to alarm the 
purchaser 
 
Motors 
Two DC automobiles are related between 
12V power supply and two PWM output 
pins of Arduino, which adjusts the rotation 
pace of motors based on distinct duty 
cycles. due to the fact that Arduino outputs 
a maximum of forty mA contemporary, 
two transistors are used to enlarge the 
current to the size that is sufficient to 
motors. A DC motor is any of a class of 
rotary electrical machines that converts 
direct present day electric strength into 
mechanical power. The maximum not 
unusual types depend upon the forces 
produced by magnetic fields. almost all 
types of DC vehicles have a few inner 
mechanism, either electromechanical or 
digital; to periodically exchange the course 
of contemporary flow in a part of the 
motor. DC automobiles were the first type 
extensively used, since they may be 
powered from present direct-modern 
lighting fixtures power distribution 
systems. A DC motor's pace may be 
controlled over a wide range, the usage of 
both a variable deliver voltage or by way 
of converting the energy of present day in 
its subject windings. Small DC cars are 
utilized in equipment, toys, and 
appliances. The general motor can perform 
on direct present day however is a 
lightweight motor used for transportable 
energy tools and appliances. Large DC 
cars are used in propulsion of electrical 
cars, elevator and hoists, or in drives for 
metal rolling generators. The advent of 
power electronics has made alternative of 
DC motors with AC motors feasible in 
many programs. 
 
 
Fig3: Circuit diagram of motors 
 
Sensors 
Three IR sensors are powered by the 5V 
output of the Arduino. Each sensor has one 
input pin, trigger and one output pin, 
which are connected to Arduino digital 
pins. Based on the pulse width of the 
reflected sound wave, Arduino is able to 
calculate the distance between obstacles 
and the cart with known sound speed. 
 
An infrared sensor is an electronic device, 
that emits as a way to sense some 
components of the environment. An IR 
sensor can degree the warmth of an item in 
addition to detects the motion. those sorts 
of sensors measures simplest infrared 
radiation, in preference to emitting it that 
is known as as a passive IR sensor. 
typically inside the infrared spectrum, all 
the items radiate some shape of thermal 
radiations. these varieties of radiations are  
invisible to our eyes, that may be detected 
by means of an infrared sensor. The 
emitter is without a doubt an IR LED 
(mild Emitting Diode) and the detector is 
surely an IR photodiode that is sensitive to 
IR light of the equal wavelength as that 
emitted by means of the IR LED. when IR 
mild falls on the photodiode, The 
resistances and those output voltages, 
exchange in share to the magnitude of the 
IR light received. 
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Fig 4: IR sensor 
 
Microcontroller 
Our main microcontroller, Arduino, is 
installed on the cart and connected to two 
motors, one RF transmitter and three 
sensors.  
 
The ATmega328 is a single-chip 
microcontroller created by Atmel in the 
mega AVR family. The Atmel 8-bit AVR 
RISC-based microcontroller combines 32 
kB ISP flash memory with read-while-
write capabilities, 1 kB EEPROM, 2 kB 
SRAM, 23 general purpose I/O lines, 32 
widespread reason running registers, three 
bendy timer/counters with evaluate modes, 
internal and outside interrupts, serial 
programmable USART, a byte-oriented 2-
cord serial interface, SPI serial port, 6-
channel 10-bit A/D converter (eight-
channels in TQFP and QFN/MLF 
programs), programmable watchdog timer 
with inner oscillator, and five software 
selectable power saving modes. The 
device operates among 1.8-5.5 volts. The 
device achieves throughput approaching 1 
MIPS per MHz. The ATmega328 is a 
single-chip microcontroller created by 
Atmel in the mega AVR family. 
 
Fig 5:Microcontroller Atmega328a 
 
DETAILED DESCRIPTION OF THE 
SYSTEM 
While we first layout the electricity 
supply, we had to determine all voltages 
required with the aid of the person 
additives: two motors needed 12V DC 
voltage, at the same time as sensors, RF 
transceivers want 5V DC voltage. 
Infrared sensor makes use of 
electromagnetic wave and sound wave to 
detect distance. In figuring out distance 
between sensor and item, infrared sensor 
measures the power of signal. 
 
How the system works? 
The IR sensor which maintains distance 
between trolley and the client is attached 
to port zero of microcontroller. According 
to distance among trolley and client, 
microcontroller takes choice whether to 
pressure motor or not. Motor motive force 
circuit is hooked up to port 2 of 
microcontroller. Consistent with the output 
degree of sensor, trolley run or stops. Each 
time patron desires to turn the trolley, he 
simply has to press the corresponding 
button on far off manipulate. Now every 
time consumer wants to shop for a 
product, he's going to prevent and the 
trolley too. In computerized trolley there 
may be no want to transport heavy trolley. 
It mechanically follows the purchaser. 
Also it maintains safe distance between the 
clients, barriers and itself. 
 
RESULT AND ANALYSIS 
The infrared sensor is connected with the 
Arduino board. There are three infrared 
sensors used in the project, one is at left 
side, one is at right side and one is at the 
front side of the trolley. These sensors are 
used to sense the obstacles in the way of 
the trolley. The DC motors are used to 
provide automatic motion to the trolley. 
The speed of these DC motors is 
controlled with the help of the 
microcontroller. 
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There is no need of pushing or pulling the 
heavy trolley. It will move automatically. 
User can now enjoy shopping without 
pushing the shopping trolleys themselves. 
 
CONCLUSION 
By this we reduce human labour which is 
required to push the heavy trlley. This will 
take the overall shopping experience to a 
different level. 
Thus with the help of the conclusion we 
can say that- 
Automatic moving of the trolley by using 
sensors technique will be a more feasible 
option in the future. 
The system based on sensors is well 
planned and reduces human efforts. 
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